CASEIN HYDROLYZATE AND ITS PRODUCTION 
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Abstract of JP 11243866 (A) 

PROBLEM TO BE SOLVED: To produce a nearly tasteless and odorless low-molecular weight casein 
hydrolyzate, excellent in digestibility and abosrbability, having a low content of free amino acids and 100 
amino acid score, transparent in a solution state and having characteristics excellent in the so-called 
preservation stability without causing the turbidity, precipitation, browning, etc., even by preservation for a 
long period in the solution state and to provide a method for producing the casein hydrolyzate. SOLUTION: 
A casein is brought into contact with an adsorbent resin to adsorb and remove taste and odor. The resultant 
resin-treated casein is then hydrolyzed with a proteolytic enzyme and insoluble substances are then 
separated by filtration. The prepared filtrate is further brought into contact with an adsorbent resin to adsorb 
and remove a bitter peptide and a turbid factor, etc.; Thereby, a tasteless and odorless hydrolyzate is 
obtained. The resultant hydrolyzate preferably has >=75 wt.% ratio of a fraction having <=1,000 Da 
molecular weight in <1 wt.% ratio of a fraction having >=3,500 Da molecular weight. 
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iidt. a -tM y io*tiMWiio l o % ( fifi ) 

-te;UDJ»£l cm^5XtMfflOt54 0nm 
0>ifcg-Cffl!IS£ Lift 9 9 %]ii±Xh Sit, 

PH4CUUT100 °CT" 1 0 ^-PalCOjD^yiQa L . 2 *» 
fllSI«#tttC*ie*Bfc6*fl:< - J&O-fe/l'OJSa 1 cmO 
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j6«o . 2 5 oott'S) 4^t, costtWtHfcirrs 

[00033 xwmmiz&^x. sttm&. m^m^ 

fc, *B^fNe*Ktj^T. r5y»aBR*{i. ^-fe'-f yflp 

mm > . *w£r s / s^tt«Mti«-4 j»«r s y 
S^fra**>w#* . 

[0004] 

KtSirsyMroi^ti, *fifc<o«B«, rsy 

■CV^ [«■!. ^2 7^, ^9 9 3-10 0 0^ 
1 9 90^] . 

[0005] £tz. &&lZ^Ztl&m&Mlt. AiZt 

-oxmmmmx% o . mitttt^tctmTtm&s: 

4. c^-o^ifcakU-CJtift+coaailSHWKJ: 

V^l. [W4 - 2 4 8 9 5 9^ffi ; y>^N--X • 

yx (Japanese Journal of Dairy and Food Scienc 
e) . S3 3t, g*A-5~A- 1 2^-y\ 1984 
. 

[0006] uitw k fc o , y^y^- nat>' h u 
Bj&»<bSi«rjx*s&-c-*6ik* t »]fenT*j | 3, y-^yf- 

VRXfb 'J^yf-HS:±*k L^ffi^a^rf- 
[0007] iS^i^T^ r-*ffl*HJ*ffi^L7t 

ii. pH4fraSJK«BHt«t:iflSE5n, *7bA-7 

»A k $r 9 . 5flS«8W)«BiW!ra« . ?»ia«£iiTa» 2 
^ - 1 ^ragST"?) <& . i n & *)«#H4 , HlWSritS 

istw-^-r s fcrtfcjSHjixji^^aflsT* s i t s 
x-h%<. zffmmmvsi^mm. «t», a*. 

< . RflfilifiSr* L < *6 k V * o Rll 
[ o o o 8 ] jgt^ «ifi, y^-y^s^co^itcJ; 0 
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h h z t < <bftt ^tz . 

sa«flq*#»«:«3tLfc*&. s«sa«K:**-rs 
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( i ) y^immmcT^r— e\ fmm. ?l 

SCI 1 fcj: 0 , S»ftA s «$fl?tIi*IM*-t:^ * 

jii*#*m*i**bk* snr^i ( nmw- 7-303455 
ot. vtmmn ttaa-rs. ) . 

( 2 ) ^StfffitfiejgSft. fitKtt*MBi«3 

iut&ttJIfffca-fcM ^nrttfWfttfiH^SftT^* 

(WBB¥8-2 2 86 9 2^«. OT, «#&»r2i: 
IB8W-6. ) « 

( 3 ) i&iKliaHJIT* 0 . «ff3c«tttfl»i. a*>r :/ 
au*#W» 1 s til b v r h 7 r >#4 mg0 

t-ca imvummcotm yn^^mm^m^tix^ 

l (<ftffl¥9 - 2 8 3 0 6-*4MB. OT« 3 1 

IBBW6. ) . 

(4 ) ^i»aVSiKtt<0'5:V^4£>f yflD*#fi?»"l^ 
3*TO^ («rftHS5 4 -3 623 5tM. WT, « 

*KW4tiea«-5. ) . 

( 5 ) gus. ^tt"^^^^^^^*-^ ^ 

7°f- FfifSfcXtf *»|!Sj^&#6^$ ftT OS ( ftffl 
¥6- 1 1 389 3-*H«8. OT. tfcfcSffi 5 EStf 
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[0011] . TffiffiftJfcJJffi 1 WJ: -5 tz^ 
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[00 20] J5K. ft*. ^J!«tfU 7~3 0%T'J> 

o . iooo^h yy.T<7)mtt<7)itm<7 5 % 

( «i ) KLtT*> 0 , 3 50 0^h yJjJLh 

con^jtw i % ( sa) *mxh o. 75 ymmm 
mn o% (sg) *{S-c*o. rsystxnr^i o 

amk ix jaw mmw&x'mfzti&ftmmnmxn 
sate wu rsyixaTioo^L. a*a^H 

[0022] #»h*&&(±. mim^mnzm^x , « 

■t* £ fc X 0 . Jn*^)HKJ6fi^e«Jii*4MI«Ki: 

[ 0 0 2 3 ] EP*>. #&hj§#&{± % tf-fcM' y»ifi«8i|g 
till. KMB18FJ*#-fcM vSrBJWcJ: 9JM<#JK 

Vmt&ZbtzX*)* »ffl!8j*i: L"tf*&*i6ftJ£<9« 

ffi^sttttcWu TsyigxrJTi oo£WU 
*■£*?*$> o . **offi^iftiRttt;ffih.a t v ^ &*f SrWtt 
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^SA^'O. 2 5 0JaiTT*6ii: 

[0027] i«BiiBi»^-rs*fi^o»-o»^ 
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Sr. -e«iftSV'*^co^^iS5*l^i-r&^^+^- : Sr 
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A^£. »»fRt ?xy«, nSK, Pi!. 
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[0036] s.&'&itmmzA—i o*cw^^^hJj 
iiffi 3 ~ i o %s*<o»*««fc -th z t fimmtimf 
[0037] *&.wnjimx*8im-t&m&9ttMMmtt 

[0038] ^mxmm^s&w^mmmt tx 

(4, (Mm. F'J/yV, ^fth'Jrx^ 

vyyf) , wm&* (mm* ^uy, fay.? 

A y. ? <isym . St^** <W*.tf, ?LW»,-» 

(Jim^iJtaS!) . T-n-^r— tfN OOffSaStt 
«) . ptn (y/K- //kTMX^ttM) . "vryv 

( r u as ) ^st* c: k wx* £ . 

[0039] ^zmumi-za^xte, mm-t&m&'g 

ftMMm * «JH-C«ui-f 6 i k fc T S S . 

s - l l 2 (^^S^utHS) , xad-7 (^/i-tf 

ya») . ks-35 ummM#.m m^msi^m 



^t^>ZtifiX'hh, 

[0040] XWMcDXmz&ll&S&MftffiMmco®. 

*jkALxm%.mf®mM2-£$>;< ■yf-s. «*ttttiii&£ 
[oo4H ^-y^x-i±. miim&'gftMwmmw. 

Jc. -e«Oi*&lXmv^rit*S:ia*l»*-tSJt«>K:-H)>'fl: 
«SifiW>ift«tt«lli«:iP3ft*fc:J:'5^»*-S. * 

^<o®.ft*w§mtt&tzMz+ttmgx'mmL. ® 
««yiew)sa*4i-w»«jss* hur-t* - 1 izx <om 
m-z>zb&x-z&. 

[004 2] ItWCIi, ;<-y*-5J;<o»£. ©«ttiHg 
hUKS-35 (fttfjJamS!) S:ffifflLfc*£K: 
{4. (SSM#44 0%) lMiaUcrt 

LT©*ttejfl§0. 2SA^IiLi^ft^l.-t^J; 

s. 

[0043] awe. me»«tt«nrc«i» l^^-cm 

mmm&mitt&#'&Mi* ym^mmzm 

to. xi&'jr&izftm Lxmrnba-rt zki>xz&. 
[oo44] mi\b9mm£.m-&fm<ntiimmtt. s 

*>\ HRW£l±tti3%M*W>«SSft 1 g a D 1 0 0 0-~ 
1 0 0 0 0SWfi<O^tl»^«. X(4«^ffi^ 

[0045] »^s;jcB«oiajK(4i : &^ij^jii(4^< . mm 
«H*»4>atf*i. ii«3o~7ox;<oKffl*»<9a!tfn 

& . iftK£ 5 0-60 -CWSfffltflH^r * £ TIHIR 
[0046] *%BJco^HrM >-Ja7K^WftOjD/K^S: 

[0047] an*4W»wB««. toTkftMiztt^xmL 
-t^m^rmzjirtm^L. tpm*nz&tti&*r-e 

A ytofcftMWtf. ftTM. lOOO^h y\3T<nWft 
CDktmtf 7 5 %Ui±X'3b 0 , ^» 3500//^ >-iu 
JicOli^WJt^Ai 1 %*?ST"*) 0 . jb^M^^ 1 7~ 

3 o %r*> o . r 5 y Bsait*** 1 o %*^whhtk 
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[0048] H*RJE<Ofljtjh{4, 4^HK«fO»«0*« 

4*ff*»5&r6ifc*«T#ij&«. Witf. 80-13 
0°Cc7)SJg®HT- 3 OdHSI- 2»fB!Ofiy$iBJS-Cff 3 ; 

tifiX'Zh. 

[0049] ttMm^commcn&i&k, m-mzx o^-si 
jssrttsiu rati omna^-tM vid**»kje»t 

[0050] a^vr, mMT^m^m^Lfz^m^mm 
isnx^o. asfcasiiT- * o . riyixariooT' 

fWf»i't. iiii. a*®, mm. wsm^m^hm 

TtfigTffl? LT^SOTi C ft £ £ £ *3*«MJSIg 
t= J: 01**^4. 

[00 5 1 ] ^fB^^^ftttilWE^TWIIitlWScL 

* r *ffi<o?s«tt©iiB-r'<oKH(i . wmv£®®n & frisks 
[0052] A. y f-st-c-Ji, frie^^^^L^f^ 

fc. f 1 0 OJWLWt, ^ 

[0053]4it. ^^A^TJi, fflWttfflllBfcjfcSL 
Lfc«»«Efe. ^OT$/i£*371 0 0£ffi«L3r#' 

Mz+^mx-mm. l . - f&mmmmcom.&n^mmm 

[0054] itiswttt. a yj±jacom-&, wmftmm 
atKs-35 umstmim) zmmt. **nv 

WitftmL ( S & 8 8%) C7)«S 1 0 Sr US 
*tt«fflll£3EtIL^5ACSV= 1 0 h-iJ3Lh<08Ba 



[0055] a^sco*^ mmmmtcommz 

xs-i 1 2 (^^Srtrt-ttlit) . XAD-7 {*)V 

asim.) . ks-35 ubBiKs&tts) swiriR,* 

[0056] #<bft*:^W ^jD*4WlftS:*^rf-6* 

izmtx. z cr>mm * &*n*>#is t j o atffi l ^ 
jS.sc i coffin i g«atufctt 

[ 0 0 5 7 ] at, *SHH«»-0>S6fflfcoVvtE**- 
6 . huIBW fc 0 *«HJ§tf>asr £>»HJifc: J: 0 # ftfc * 

o. ijc^a) ~g> <oa^wtt«**L'r^&. 

[0058] a ) i]*>A ycoftmW 17 — 30 %Th 
5. 

b ) hi iciK-r o . iooo^b ^otco 

■^•tOJt^^'7 5 %a±Th 0 . **o^HPJt 3500/ 

>v h >v±cr)m-ft(v itmtf i %*.ffix'fo h. m 1 u . * 

^FM^Sr^U. ^fia^'«t4ti. *ft-fft#*»J^a 

c ) ^-fcrM ^sn^K^WW^ifts^r s y®<7>&f+ff 
fit.fiafji.iSMr 5 ynw)^tW*<oW^ft«i o% (S 
ft) *iBT*6. 

d ) #*>r yjp**M»wcor s/lx3 7*>' i o or* 

f ) #-feM yDu*ttMMcDio% (mA) 7mm**>v 

cr>mZ 1 c m<0^^-fe;^ffl^T 54 0 nm^It 
iJ^ LTt^iS^ 9 9 4 . 

g ) p H4 ctHvt i o o°ct*i o^rajp^Jsau^:^ 

1 craM7X-fe;^JfjUt4 2 0 nm.iOfti&X'fflML 
■fcWyti&tf 0.250 OTTA 6 . 
[0059] BUffia) — g) IZTpLtitte*). ^fttyco 

ttm vtaMivmt* n^^-mmizx o^psi o 

0 ^ b y&TcvmftiD&mZ 7 5 %iiLh. ^ft 3 5 
ooyy^ ytLhoB^^ib*^' l %*Mk Uikt 

io. wmfrh<nmimw.mz®.ti, r^ym^mm^ 
m\LXT $ /mmmmt: 1 o%*^t u ««*-tf-f 

o Hi**** w^MiT* o^^rsygrxanoosr 
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[0060] *wmti*4 >M7mmm±, mimu 
mzmti. mmmmmmx-h d . r $ m^r i o 
o«h3m#u mmvmx'Mwx'h o . ^i§$t#©T^ 

[006 1 ] &fci^ffl£^LT*?&HJiS:§**Btlft^ 

( i ) memco^mmcom^m 

ttWPP (%) = (7tM-/l/M*/^I*) X 1 0 
0 

[006 2] ( 2 ) ^ftJM»K98l5£2r3; 

7 4-1 . ^^»T'JS10 2^, 1S2 4 
Att^RA. 1 9 8 430 . jKU'vf Kodfxx^ 
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(57) Abstract (Modified) 

Technical problem With low molecular weight, at the rate of low amino acid 
isolation, it excels in digestion nature, and it has an amino acid score 100, and it is 
** ** tasteless no odor, and the casein decomposition product possessing the 
property excellent in the so-called preservation stability which does not produce 
turbidity, precipitate, condensation, browning, etc. in the mothball in a solution 
condition, and its manufacturing method are offered it is transparent in the state 
of a solution, and . 



Means for Solution After contacting adsorbent resin to casein, carrying out smell / 
the taste and adsorption treatment and hydrolyzing the obtained resin treatment 
casein with a proteolytic enzyme, insoluble matter is carried out a ** exception, the 
filtrate is contacted to adsorbent resin, adsorption treatment of bitter peptides, the 
turbidity factor, etc. is carried out, and a tasteless odorless decomposition product is 
acquired. The ratio of a fraction with a molecular weight of lOOOdalton or less is 75 
% of the weight or more, and it is suitable for this decomposition product that the 
ratio of a fraction 3500dalton or more considers as less than 1 % of the weight. 



Claim(s) 

Claim 1 The ratio of a fraction with a being following a-g, and the cracking 
severity of a casein / 17 - 30% b molecular weight of lOOOdalton or less is more 
than 75% (weight). The ratio of a fraction with a molecular weight of 3500dalton or 
more And 1% It is the following. (Weight) c) 10% of being being / the amino acid 
score of being / the percentage of the mass sum total of the free amino acid 
occupied to the mass sum total of all the amino acid contained in casein 
hydrolysate / under 10% (weight) / d casein hydrolysate / 100 / e flavor / 
tasteless no odor f casein hydrolysate A water solution is heat-treated for 10 
minutes at 100 degrees C in being the permeability measured on the 
wavelength of 540nm using the glass cell with a thickness / of a eel / of 
lem / 99% or more gpH4. (Weight) Casein hydrolysate which has the 
physicochemical property of the absorbance which there is no precipitate generation 
after preservation for two months, and was measured on the wavelength of 420nm 
using the glass cell with a thickness of a eel of 1cm being 0.250 or less. 
Claim 2 The manufacturing method of the casein hydrolysate characterized by 
processing casein with adsorbent resin, and adding a proteolytic enzyme to this 
processing casein, understanding by the enzyme, suspending an enzyme reaction, 
and filtration removing insoluble matter, and processing the obtained filtrate by 
adsorbent resin. 

Claim 3 The manufacture approach of casein hydrolysate according to claim 2 that a 
proteolytic enzyme is beforehand processed by adsorbent resin. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention is low molecular weight, it is tasteless no odor 
mostly, its free amino acid content is low, and an amino acid score is excellent with 
100, and since it is transparent in the state of a solution, it relates to extensively 
applicable new casein hydrolysate and its efficient manufacture approach as protein 
materials, such as a drink, protective foods, and various general food. 
0002 The cracking severity of this invention of casein is 17 - 30% in detail, The ratio 
of a fraction with a molecular weight of lOOOdalton or less is more than 75% 
(weight), and the ratio of a fraction with a molecular weight of 3500dalton or more is 
under 1% (weight), The percentage of the mass sum total of the free amino acid 
occupied to the mass sum total of all the amino acid contained in casein hydrolysate 
is under 10% (weight), Flavor is that the amino acid score of casein 
hydrolysate is 100, tasteless no odor, The permeability which measured 10% 
(weight) water solution of casein hydrolysate on the wavelength of 540nm using the 
glass cell with a thickness of a eel of 1cm is 99% or more, And the absorbance 
which it heat-treats for 10 minutes at 100 degrees C in pH4, and there is no 



precipitate generation after preservation for two months, and was measured on the 
wavelength of 420nm using the glass cell with a thickness of a eel of 1cm is 0.250 
or less, It is related with the manufacturing method at the casein hydrolysate and 
the list which have **************. 

0003 In this specification, a percentage is the display by weight, as long as there is 
no notice especially except for permeability. Moreover, in this specification, the rate 
of amino acid isolation means the percentage of the sum total mass of the free 
amino acid to the sum total mass of casein hydrolysate (dry matter), i.e., the 
mixture of a peptide and a free amino acid, and all inner amino acid. 
0004 

Description of the Prior Art The mixture of the peptide and free amino acid which 
are obtained by hydrolyzing protein Since there is various predominance as 
compared with independent protein, amino acid mixture, etc., it is observed from 
every direction. Nutritionally The hydrolyzate of that a dipeptide and tripeptide are 
absorbed in a path different from amino acid more quickly than the mixture of the 
configuration amino acid and protein It is clear that there is no fluctuation in the 
absorbed amount of each amino acid compared with the configuration amino acid 
mixture etc. a metabolic turnover, the 27th volume, the 993- 1000th page, 
and 1990. 

0005 Moreover, the protein contained for food is a foreign protein for a man, when 
absorbed by the inside of the body, having antigenic in the condition with inadequate 
digestion, an allergy symptom is presented, and the case which causes the risk of a 
life depending on the case also exists. The protein in food is hydrolyzed with an 
enzyme as this one solution, decreasing or vanishing antigenic is performed, and the 
food which blended this proteolysis object is also increasing JP,4-248959,A; 
Japanese journal OBU daily - and - hood Science (Japanese Journal of Dairy 
and Food Science), the 33rd volume, the A-5th to A-12 pages, and 1984. 

0006 As above, it is known that low-molecular-weight peptides, such as a dipeptide 
and tripeptide, are very effective from the field of digestion nature and nutrition 
physiology, and the low-molecular-weight peptide constituent which made a 
dipeptide and tripeptide the subject is widely called for as a protein material. 

0007 Recently, many drinks soft drink type , such as a sport drink which 
blended the low-molecular-weight peptide constituent, and a recovery- 
from-fatigue drink, are developed. These soft drink types of drink is adjusted to 
the acid range of pH4 order extent, and it is heat-sterilized by the approach of a hot 
pack, a retort, etc., fills up, and becomes a product, and the circulation period after 
restoration is usually two months - an one-year about room in normal temperature 
marketing. In order to give visual coolness, needless to say immediately after heat 
sterilization, turbidity, precipitate, condensation, browning, etc. tended to generate 
the conventional product during this circulation period, and these drinks had the 
problem which is transparence or a translucent liquid of reducing product value 
remarkably, although the thing demand was carried out. 

0008 Furthermore, effectiveness to the athletic ability of various amino acid and a 
peptide is clarified by development of sports nutrition study, and the low-molecular- 
weight peptide constituent blended with the supplement for sport players etc. was 
also called on to be an amino acid score 100 recently. 

0009 It was the big problem on which an unpleasant smell and the unpleasant taste 
occur and this bars extensive use of proteolysis on the other hand with the material 
smell originating in raw material protein, the material taste, the various taste 
peptides produced by hydrolysis when protein is hydrolyzed with a conventional 
method using an enzyme etc. and proteolysis is manufactured in order to obtain a 
low-molecular-weight peptide constituent. 

0010 Although some casein hydrolysate by which flavor has been improved is 



developed conventionally, it will be as follows if these are illustrated. 

(1) The casein hydrolysate with good flavor by which the material smell was reduced 
is indicated by processing casein with any one or such mixture of a lactic-acid- 
bacteria origin protease, lactic acid bacteria, and lactic-acid-bacteria debris (JP,7- 
303455,A.). Hereafter, it is indicated as the conventional technique 1. . 

(2) Cracking severity and molecular weight distribution are specified and the casein 
hydrolysate with good flavor by which antigenic was reduced is indicated (JP,8- 
228692,A.). Hereafter, it is indicated as the conventional technique 2. . 

(3) The solution is transparent, it excels in preservation stability, and the tasteless 
odorless casein hydrolysate whose tryptophan contained in lg of casein hydrolysate 
is 4mg or less is indicated (JP,9-28306,A.). Hereafter, it is indicated as the 
conventional technique 3. . 

(4) Casein hydrolysate without bitterness and antigenic is indicated (JP,54- 
36235, B.). Hereafter, it is indicated as the conventional technique 4. . 

(5) A low allergenic casein peptide constituent with little bitterness and the 
unpleasant taste and its manufacture approach are indicated (JP,6-113893,A.). 
Hereafter, it is indicated as the conventional technique 5. . 

0011 However, although it could be satisfied about flavor, since the content of the 
low-molecular-weight peptide which was excellent in digestion since cracking 
severity was low not only hardly contains the casein hydrolysate which decomposed 
casein slightly like said conventional technique 1, but it did not have the solution 
thermal stability in low pH region, it had the fault that it could not be used to an acid 
drink with need increasing recently. 

0012 Moreover, although antigenic was low as for the casein hydrolysate of said 
conventional technique 2, flavor was good and digestion nature was excellent in the 
good point, since it was not tasteless no odor, the application range was limited and 
there were problems, such as turbidity produced during the circulation period after 
heat-treatment, precipitate, condensation, and browning. 

0013 Although said conventional technique 3 of the solution was transparent, was 
tasteless no odor and was casein hydrolysate which has also solved the problem of 
the preservation stability after heat-treatment, in order to carry out resin treatment 
of the flavor after hydrolysis until it becomes tasteless no odor, the tryptophan 
contained in lg of casein hydrolysate was set to 4mg or less, and it had the problem 
that an amino acid score 100 was not filled. 

0014 Processing which applied adsorbents, such as activated carbon widely used for 
processing of deordorization, decolorization, debitterness, etc. by food stuff industry, 
the chemical industry, etc. from the former for the flavor improvement of the protein 
hydrolysate in said conventional technique 3, to protein hydrolysate is performed. 
However, in order that this processing may be contacted to an adsorbent and may 
improve flavor, without completely removing the material taste and material smell 
originating in raw material protein after hydrolyzing, it must contact hydrolysis liquid 
adsorbents and for a long time a lot of . Therefore, the peptide containing the amino 
acid which compatibility with an adsorbent is high and is especially easy to adsorb 
not only causes the recovery fall of the protein hydrolysate which it adsorbs too 
much, and the unpleasant taste, an unpleasant odor, and not only a color but a 
certain kind of amino acid, a useful peptide, etc. are removed by the part, 
consequently is manufactured, but had caused nutritional and functional loss by loss 
of the peptide which is a useful component. 

0015 Moreover, since the tryptophan which is an essential amino acid was easy to 
adsorb with a hydrophobic adsorbent, the problem that the protein hydrolysate after 
adsorbent processing did not fill an amino acid score 100 often generated it. 

0016 Moreover, while reducing antigenic, in order to reduce bitterness in said 
conventional technique 4, it was indicating the approach of manufacturing the casein 



hydrolysate hydrolyzed to altitude to 40% of isolation amino acidity, but since the 
free amino acid was generating in large quantities, in use to a soft drink, it not only 
has completely unsuitable flavor by the taste, but it had produced the fault that 
browning by heating was remarkable. 

0017 Furthermore, in said conventional technique 5, although the low allergen-ized 
casein peptide which introduces a "bitterness unit", and screens the combination of a 
proteolytic enzyme by making this into an index, and allergenic decreases, and does 
not have bitterness and an unpleasant taste was indicated, the isolation amino 
acidity is 30 - 55%, and a high price, and had the same trouble as said conventional 
technique 4. 

0018 It was very difficult to improve the flavor of the low-molecular-weight peptide 
which uses casein as a raw material, to solve problems, such as turbidity during a 
retention period, precipitate, condensation, and browning, and to secure an amino 
acid score 100 in spite of various examination the passage clear from these 
conventional techniques. 

0019 

Problem(s) to be Solved by the Invention In said conventional technique, 
although flavor is satisfying The casein hydrolysate which cracking severity is low 
and leaves a problem to the solution thermal stability in a low pH region, The casein 
hydrolysate which is not tasteless no odor in low antigenic one although flavor is 
good, The casein hydrolysate which does not fill an amino acid score 100 although 
preservation stability is also excellent in tasteless no odor, The casein hydrolysate to 
which a problem has a free amino acid content in taste highly although there are not 
bitterness and antigenic, It is that the low allergenic casein peptide constituent 
with which a problem has a free amino acid content in taste highly is only 
indicated although there are little bitterness and unpleasant taste, and . It is 
tasteless no odor, excelled in the preservation stability after heat sterilization, and 
was not conventionally known about the casein hydrolysate which fills an amino acid 
score 100. 

0020 Furthermore, the former and cracking severity are 17 - 30%, and the ratio of 
a fraction with a molecular weight of lOOOdalton or less is more than 75% (weight). 
And the ratio of a fraction with a molecular weight of 3500dalton or more is under 
1% (weight). The rate of amino acid isolation is under 10% (weight), and an amino 
acid score is 100. The casein hydrolysate which has the digestion nature which was 
tasteless no odor, is transparent, was excellent in the so-called preservation stability 
which precipitate etc. does not produce in the mothball in a solution condition, and 
was excellent in the shape of a solution was not known. 

0021 Therefore, using the casein which has the outstanding nutritive value as a raw 
material, it is transparent, excels in preservation stability, and has an amino acid 
score 100, and various food, such as a drink saved in the state of a solution, looked 
forward to the broadly applicable casein hydrolysate which also combined flavor and 
digestion nature and has been improved. 

0022 this invention persons by removing beforehand a material smell, a material 
taste, etc. originating in raw material protein, as a result of repeating research 
wholeheartedly for the purpose of developing the new product which can solve said 
various troubles which the conventional product has in view of said conventional 
technique Even if it was the case where contact to the proteolysis liquid after a 
hydrolysis reaction and adsorbent resin was controlled more slightly than a 
conventional method, the fact that good flavor and preservation stability were 
acquired was found out. 

0023 Namely, by this invention persons' processing casein by adsorption resin, and 
hydrolyzing this processed casein with an enzyme, filtering insoluble matter and 
processing filtrate by adsorption resin from hydrolyzate The casein hydrolysate which 



has the specific physicochemical property obtained as quality of an effluent is 
transparent in the state of the solution which could not be accomplished in 
conventional casein hydrolysate. It excelled in preservation stability and had the 
amino acid score 100, and it is tasteless no odor, and providing the good property of 
excelling in digestion nature, and the method of being stabilized and manufacturing 
this casein hydrolysate were found out, and this invention was completed. 

0024 The purpose of this invention is low molecular weight, is excellent in digestion 
nature, is a rate of low amino acid isolation, has an amino acid score 100, is 
tasteless no odor mostly, and is transparent in the state of a solution, and is offering 
the casein hydrolysate possessing the property excellent in the so-called 
preservation stability which does not produce turbidity, precipitate, condensation, 
browning, etc. in the mothball in a solution condition. 

0025 Moreover, it is low molecular weight, excels in digestion nature, is a rate of 
low amino acid isolation, and has an amino acid score 100, and flavor is almost 
tasteless no odor, and other purposes of this invention have it in the state of a 
solution, and are offering the manufacture approach of casein hydrolysate which 
turbidity, precipitate, condensation, browning, etc. do not produce in the mothball in 
a solution condition of having provided the property excellent in the so-called 
preservation stability, transparent 

0026 

Means for Solving the Problem The ratio of a fraction with a being following a-g, 
and the cracking severity of a casein / 17 - 30% b molecular weight of 
lOOOdalton or less of invention of the first of this invention which solves said 
technical problem is more than 75% (weight). The ratio of a fraction with a 
molecular weight of 3500dalton or more And 1% It is the following. (Weight) c) 10% 
of being being / the amino acid score of being / the percentage of the mass 
sum total of the free amino acid occupied to the mass sum total of all the 
amino acid contained in casein hydrolysate / under 10% (weight) / d 
casein hydrolysate / 100 / e flavor / tasteless no odor f casein hydrolysate A 
water solution is heat-treated for 10 minutes at 100 degrees C in being the 
permeability measured on the wavelength of 540nm using the glass cell 
with a thickness / of a eel / of 1cm / 99% or more gpH4. (Weight) It is casein 
hydrolysate which has the physicochemical property of the absorbance which there is 
no precipitate generation after preservation for two months, and was measured on 
the wavelength of 420nm using the glass cell with a thickness of a eel of 1cm being 
0.250 or less. 

0027 Invention of the second of this invention which solves said technical problem is 
the manufacturing method of the casein hydrolysate characterized by processing 
casein with adsorbent resin, and adding a proteolytic enzyme to this processing 
casein, understanding by the enzyme, suspending an enzyme reaction, and filtration 
removing insoluble matter, and processing the obtained filtrate by adsorbent resin, 
and requires also as a desirable mode that a proteolytic enzyme is beforehand 
processed by adsorbent resin. 
0028 

Embodiment of the Invention Next, although a full account is given about this 
invention, in order to make an understanding of this invention easy, it explains from 
invention of the second of this invention, i.e., the manufacture approach of casein 
hydrolysate, (it is hereafter written as the approach of this invention.) first. 
0029 The casein of the start raw material used for the approach of this invention is 
the mixture of caseinate, such as acid casein, such as lactic acid casein separated 
from a commercial item or cow's milk, a skimmilk, etc. by the well-known approach, 
and hydrochloric-acid casein, sodium caseinate, potassium caseinate, and calcium 
caseinate, or such arbitration. 



0030 This raw material casein is distributed to water or warm water, and it 
dissolves. Although the limit according to rank does not have the concentration of 
this solution, it is desirable from the point of efficiency and operability to usually 
make it the density range around 5 - 15% by protein conversion. 

0031 It is desirable from the point of the deterioration prevention by saprophytic- 
bacteria contamination to carry out grade heat sterilization of said casein solution for 
10 minutes at 80-85 degrees C. Subsequently, said sterilized casein solution is 
processed by adsorbent resin. 

0032 As adsorbent resin used for the approach of this invention, commercial items, 
such as Dowex S-112 (Dow Chemical Co. make), XAD-7 (ORGANO CORP. make), 
and KS-35 (Hokuetsu carbon company make), can be illustrated. 

0033 Processing with the adsorbent resin of the casein in the approach of this 
invention The batch type which adsorbent resin is fed batch type into a casein 
solution and carries out predetermined time contact, Are possible in any method of 
the column type which dips a casein solution to the column filled up with adsorbent 
resin. In a batch type In order to carry out adsorption treatment of the taste and the 
stinking thing component, sufficient adsorbent resin of an amount is added in said 
casein solution in consideration of the adsorption capacity, and filtration etc. 
separates the adsorbent resin after adsorption treatment into it. 

0034 Moreover, by the column formula, in consideration of the adsorption capacity, 
said casein solution can be dipped in the column filled up with adsorbent resin by 
sufficient rate of flow, in order to carry out adsorption treatment of the taste and the 
stinking thing component, and it can carry out by collecting the casein solutions after 
adsorption treatment. It is a batch type, and when KS-35 (Hokuetsu carbon 
company make) is used as adsorbent resin, specifically, adsorption treatment of the 
taste and the stinking thing component can be carried out by using more than the 
adsorbent resin 0.3 weight section to the casein (85% of protein contents) 1 weight 
section. 

0035 Subsequently, if there is need, pH of the casein solution processed by 
adsorbent resin can also be adjusted near the optimal pH of the proteolytic enzyme 
to be used using alkali or an acid solution. As an alkali solution for this pH 
adjustment, a sodium hydroxide, a potassium hydroxide, potassium carbonate, etc. 
can be illustrated, and a hydrochloric acid, a citric acid, a sulfuric acid, an acetic acid, 
a malic acid, a gluconic acid, etc. can be illustrated as an acid solution, respectively. 

0036 A proteolytic enzyme is distributed in 4-10-degree C cold water, and it 
dissolves. Although the limit according to rank does not have the concentration of 
this solution, it is desirable from the point of efficiency and operability to usually 
consider as about 3 - 10% of enzyme concentration. 

0037 the proteolytic enzyme used by the approach of this invention — endoprotease 
— it is — one kind — or two or more kinds can be used, combining. 

0038 As a proteolytic enzyme used by this invention, the endoproteases of the 
animal origins (for example, a trypsin, a chymotrypsin, a pepsin, etc.), the vegetable 
origins (for example, a papain, bromelain, ficin, etc.), and the microorganism origins 
(for example, lactic acid bacteria, yeast, mold, a Bacillus subtilis, an Actinomyces, 
etc.) and these rough purification objects, fungus body debris, etc. can be illustrated. 
As a commercial item of these enzymes, BIOPURAZE (the Nagase Seikagaku make), 
Proteases N (the Amano Pharmaceuticals company make) and PTN (Novo Nordisk 
make), a pepsin (made in BORUFU gang Mule Bauer), a papain (ant company make), 
etc. can be illustrated. 

0039 In the approach of this invention, the proteolytic enzyme to be used can also 
be processed by adsorbent resin. As adsorbent resin used for the approach of this 
invention, commercial items, such as Dowex S-112 (Dow Chemical Co. make), XAD- 
7 (ORGANO CORP. make), and KS-35 (Hokuetsu carbon company make), can be 



illustrated. 

0040 Processing with the adsorbent resin of the proteolytic enzyme in the approach 
of this invention is possible in any method of the batch type which adsorbent resin is 
fed batch type into a proteolytic enzyme solution, and carries out predetermined 
time contact, and the column type which dips a proteolytic enzyme solution to the 
column filled up with adsorbent resin. 

0041 In a batch type, in order to carry out adsorption treatment of the taste and the 
stinking thing component, sufficient adsorbent resin of an amount is added in said 
proteolytic enzyme solution in consideration of the adsorption capacity, and filtration 
etc. separates the adsorbent resin after adsorption treatment into it. Moreover, by 
the column formula, in consideration of the adsorption capacity, said proteolytic 
enzyme solution can be dipped in the column filled up with adsorbent resin by 
sufficient rate of flow, in order to carry out adsorption treatment of the taste and the 
stinking thing component, and it can carry out by collecting the proteolytic enzyme 
solutions after adsorption treatment. 

0042 When KS-35 (Hokuetsu carbon company make) is used as adsorbent resin in 
the case of a batch type, specifically, adsorption treatment of the taste and the 
stinking thing component can be carried out by using more than the adsorbent resin 
0.2 weight section to the proteolytic enzyme (40% of protein contents) 1 weight 
section. 

0043 Subsequently, the proteolytic enzyme solution processed by the proteolytic 
enzyme solution or said adsorbent resin in the casein solution processed by said 
adsorbent resin is added, when adding two or more kinds of proteolytic enzymes, 
desired cracking severity and molecular weight distribution can be attained to casein 
hydrolysate — if it becomes — package addition — or it can divide a little and can 
also add serially. 

0044 although the amount of the enzyme used to said start raw material changes 
with substrate concentration, an enzyme potency, reaction temperature, and 
reaction time -- general — per 1000 lg of protein in a start raw material - 10000 
activity units — comparatively — coming out — an enzyme — independence — or two 
or more sets are seen and it adds. 

0045 The limit according to rank does not have the temperature of an enzyme 
reaction, it is chosen from the range with which practical use including the optimum- 
temperature range which an enzyme operation discovers may be presented, and it is 
usually chosen out of the range of 30-70 degrees C. The putrefaction under enzyme 
reaction can be prevented by maintaining temperature in the range of 50-60 degrees 
C. 

0046 Since the decomposition product which has a different physicochemical 
property for every manufacture batch may arise if advance conditions differ and 
reaction duration of an enzyme reaction is set constant by reaction conditions, such 
as a class of use enzyme and combination, reaction temperature, and Initiation pH, 
the hydrolysis reaction time of the casein hydrolysate of this invention cannot 
generally be determined. Therefore, it is necessary to act as the monitor of the 
enzyme reaction and to determine reaction duration. 

0047 Extent of hydrolysis removes the insoluble matter generated with hydrolysis 
by filtration, the casein hydrolysate contained in filtrate is the ratio of a fraction 
with a molecular weight of lOOOdalton or less 75% or more, and the ratio of a 
fraction with a molecular weight of 3500dalton or more is less than 1%, and cracking 
severity is 17 - 30%, and the rate of amino acid isolation sets up reaction conditions, 
such as reaction temperature, reaction time, and an enzyme addition, in less than 
10% of range. 

0048 A halt of an enzyme reaction is performed by deactivation of the enzyme in 
decomposition liquid, or removal, and it can carry out by removal of the enzyme 



from the decomposition liquid using the heating deactivation processing by the 
conventional method, ultrafiltration membrane, etc. Although whenever stoving 
temperature / of heating deactivation processing , and the holding time can 
set up the conditions which can fully deactivate in consideration of the thermal 
stability of the used enzyme, they can be performed with the retention temperature 
for for / 30 minutes / - 2 seconds in a 80-130-degree C temperature requirement, 
for example. 

0049 Decomposition liquid is cooled with a conventional method after deactivation of 
the enzyme in decomposition liquid, and the insoluble matter generated at the time 
of the hydrolysis reaction which exists in the solution notes after said casein 
hydrolysis reaction termination by filtration, and/or enzyme heating deactivation is 
removed. The approach of filtration can illustrate for example, diatomaceous earth 
filtration, precision filtration, an ultrafiltration, etc. 

0050 Subsequently, contact processing of the filtrate from which said insoluble 
matter was removed is carried out with adsorbent resin, resin is separated, and it 
excels in preservation stability, and it is tasteless no odor, and is an amino acid score 
100, and the casein hydrolysate of this invention excellent in digestion nature can be 
obtained in the state of a solution. Since the factor to which turbidity, precipitate, 
condensation, browning, etc. are caused during a retention period besides taste 
peptides, such as bitter peptides produced by hydrolysis, remains a little in filtrate, 
this contact down stream processing removes these. 

0051 Any method of the batch type which adsorbent resin is fed batch type into 
the filtrate from which said insoluble matter was removed, and carries out 
predetermined time contact, and the column type which dips the filtrate from which 
said insoluble matter was removed to the column filled up with adsorbent resin can 
perform processing with the adsorbent resin of the filtrate from which said insoluble 
matter in the approach of this invention was removed. 

0052 In a batch type, securing the amino acid score 100, in order to reduce the 
factor in which the taste peptide which makes bitter peptides the start and turbidity, 
precipitate, condensation, browning, etc. are caused to the specified quantity, 
sufficient adsorbent resin of an amount is added to the filtrate from which said 
insoluble matter was removed in consideration of the adsorption capacity, and 
filtration etc. separates the adsorbent resin after adsorption treatment into it. 

0053 Moreover, securing the amino acid score 100 to the column which filled up 
adsorbent resin with the column type in consideration of the adsorption capacity for 
the filtrate from which said insoluble matter was removed, in order to reduce the 
factor in which taste peptides, such as bitter peptides, and turbidity, precipitate, 
condensation, browning, etc. are caused to the specified quantity, it can dip by 
sufficient rate of flow, and can carry out by collecting the proteolytic enzyme 
solutions after adsorption treatment. 

0054 In the case of a column type, KS-35 (Hokuetsu carbon company make) is 
specifically used as adsorbent resin. By dipping 10% solution of concentration of 
casein hydrolysate (88% of protein contents) in the column filled up with adsorbent 
resin by the rate of flow beyond SV=10h-l The factor in which the taste peptide 
which makes bitter peptides the start and turbidity, precipitate, condensation, 
browning, etc. are caused can be reduced to the specified quantity, securing the 
amino acid score 100. 

0055 In the case of a batch type, contact to adsorbent resin can perform. As 
adsorbent resin, commercial items, such as Dowex S-112 (Dow Chemical Co. make), 
XAD-7 (ORGANO CORP. make), and KS-35 (Hokuetsu carbon company make), can 
be illustrated. 

0056 The solution containing the obtained casein hydrolysate is possible also for 
using it as it is, and this concentration liquid can also be further used for it if needed, 



using it as the concentration liquid which condensed this solution by the well-known 
approach, and the powder dried by the well-known approach. 

0057 Next, invention of the first of this invention is indicated. The casein 
hydrolysate obtained by invention of the second of this invention as aforementioned 
has the following physicochemical property of a-g the passage clear from the 
example which carries out a postscript. 

0058 a) The cracking severity of casein is 17 - 30%. 

b) The ratio of a fraction with a molecular weight of lOOOdalton or less is 75% or 
more, and the ratio of a fraction with a molecular weight of 3500dalton or more is 
less than 1% as shown in drawing 1 . Drawing 1 shows the molecular weight 
distribution of the casein hydrolysate of this invention obtained according to the 
example 1, and an axis of ordinate and an axis of abscissa show a distribution rate 
and molecular weight, respectively. 

c) The percentage of the sum total mass of the free amino acid occupied in the sum 
total mass of all the amino acid contained in casein hydrolysate is under 10% 
(weight). 

d) The amino acid score of casein hydrolysate is 100. 

e) Flavor is tasteless no odor. 

f) The permeability which measured 10% (weight) water solution of casein 
hydrolysate on the wavelength of 540nm using the glass cell with a thickness of a 
eel of 1cm is 99% or more. 

g) When it heat-treats for 10 minutes at 100 degrees C in pH4, the absorbance 
which there is no precipitate generation after preservation for two months, and was 
measured on the wavelength of 420nm using the glass cell with a thickness of a eel 
of 1cm is 0.250 or less. 

0059 As shown in said a-g the casein hydrolysate of this invention When the peptide 
which exceeds the molecular weight of lOOOdalton according to specific cracking 
severity is reduced and the ratio of a fraction with a molecular weight of 3500dalton 
or more makes the ratio of a fraction with a molecular weight of lOOOdalton or less 
less than 1% 75% or more Excel in digestion nature from an intestinal tract, control 
isolation of amino acid, and the rate of amino acid isolation is made into less than 
10%. By contact to raw material casein and the adsorbent resin of casein hydrolysis 
filtrate, though flavor is tasteless no odor, an amino acid score 100 is held. By 
contact to the adsorbent resin of the casein hydrolysis filtrate after filtration 
processing, raw material casein and hydrolysis, and filtration, and insoluble matter 
and turbidity, It is casein hydrolysate which has the good property for it to be 
transparent in the state of a solution, and to excel in the preservation stability in the 
solution condition after heat sterilization by removing the factor in which precipitate, 
condensation, browning, etc. are caused. 

0060 The casein hydrolysate of this invention is excellent in digestion nature, flavor 
is tasteless no odor, and holds an amino acid score 100 and has the description it is 
featureless to the conventional casein hydrolysate of it being transparent in the state 
of a solution, and excelling in the so-called preservation stability which does not 
produce turbidity, precipitate, condensation, browning, etc. in the mothball in a 
solution condition. 

0061 Next, although the example of a trial was shown and this invention was 
explained to the detail, the following test method was adopted in this invention. 
(1) The total nitrogen of a sample was measured with the measuring method 
Kjeldahl method of proteinic cracking severity, the formol voice nitrogen of a sample 
was measured by the formol titration method, respectively, and proteinic cracking 
severity was computed by the degree type from these values. 

Cracking severity (%) =(formol voice nitrogen / total nitrogen) X1000062 (2) It 
measured with the measuring method high speed liquid chromatography of 



molecular weight distribution (the volumes for Nobuo Ui, "the high speed liquid 
chromatography of protein and a peptide", the chemistry special number title No. 
102, the 241st page, a transformation-into-a-public-traded-company study member, 
1984). Poly hide ROKISHI ethyl ASUPARUTAMIDO column Poly Hydroxyethyl 
Aspartamide Column: The Pori El C (PolyLC) company make. It was eluted in 
a part for rate-of-dissolution/of 0.4ml with 20m M sodium chloride and 
50mM formic acid using the diameter of 4.6mm, and die-length of 200mm . 
In detection, data analysis used the GPC analysis system (Shimadzu Corp. make) 
using the UV detector (Shimadzu Corp. make). 

0063 (3) About amino acid other than the measuring method tryptophan of amino 
acid composition, a cysteine, and a methionine, 110 degrees C of samples are 
hydrolyzed with the hydrochloric acid of 6 conventions for 24 hours, 110 degrees C 
carries out alkali decomposition with a barium hydroxide about a tryptophan for 22 
hours, 110 degrees C hydrolyzes with the hydrochloric acid of six conventions after 
performic-acid processing about a cysteine and a methionine for 18 hours, and it is 
an amino acid automatic analysis machine (Hitachi, Ltd. make.), respectively. 835 
molds analyzed and the mass of amino acid was measured. 

0064 (4) Compute the mass of all the amino acid in a sample by measuring each 
amino acid composition in the calculation approach sample of the rate of amino acid 
isolation by the approach of the above (3), and totaling this. Subsequently, the mass 
of all the free amino acids in a sample is computed by carrying out deproteinization 
of the sample with a sulfosalicylic acid, measuring the mass of each free amino acid 
which remains by the approach of the above (3), and totaling this. From these 
values, the free amino acid content in a sample was computed by the degree type. 
The mass of each amino acid of the sample measured by the measuring method of 
the calculation approach aforementioned amino acid composition of rate (%) of 
amino acid isolation =(mass of mass / all amino acid of all free amino acids) xlOO 
(5) amino acid score, the amount of total nitrogen of the sample for which it asked 
with the Kjeldahl method, and 1973 FAO/WHO amino acid score patterns (for 
general) (edited by the Resources Council, the Science and Technology Agency, and 
the National Institute of Resources --) "The revised Japan food amino-acid- 
composition table", the 211-217th page, the Printing Bureau issue, and Showa 61 
were used, the rate (%) to the amino acid score pattern in 1973 was computed by 
the degree type for every amino acid, and it considered as the amino acid score with 
the minimum value in it. In addition, the amino acid score in case the minimum 
value exceeds 100 was set to 100 according to usually. 

0065 The amount (mg/gN) xof amino acid 100 concerned of each amino acid 
content (mg/gN) / score pattern in the rate (%) = sample to the score pattern in 
1973. 

0066 (6) The panel which consists of 20 man and woman from 20 years old to 40 
years old each, each sample in which each sample carried out flavor (taste) test 
preparation was sensuously examined by the following evaluation approach about 
the existence of taste, and its strength, each sample zero point: — taste-less one 
point: -- taste — weak two point: — taste and ** — strong three point: — taste — 
four steps of strong things - evaluating — the average of the evaluating point of 
each sample — computing — tasteless: — taste:0.5 or more point 1.5 **** weak less 
than 0.5 points - a little strong taste: - it judged by 1.5 or more point the criteria 
below beyond taste: 2.5 point 3.0 strong less than 2.5 . 

0067 (7) The panel which consists of 20 man and woman from 20 years old to 40 
years old each, each sample in which each sample carried out flavor (smell) test 
preparation was sensuously examined by the following evaluation approach about 
the stinking one existence and its strength, each sample — zero point: — smell-less 
one point: - stinking - weak two point: -- a little strong stinking three point: - 



stinking — four steps of strong things — evaluating — the average of the evaluating 
point of each sample — computing — no odor: -- weak less than 0.5 points -- 
stinking — : — 0.5 or more points are a little strong 1.5 **** -- stinking — : — 
strong less than / 1.5 or more / 2.5 -- it stank and judged by the criteria below 
beyond :2.5 point 3.0. 

0068 (8) The measuring method casein hydrolysate sample of permeability was 
dissolved in water at 10% of solid content concentration, and the permeability was 
measured the wavelength of 540nm with U-spectrophotometer 3200 mold (Hitachi, 
Ltd. make) using the glass cell with a thickness of a eel of 1cm. 

0069 (9) with citric-acid addition adjusts to pH4, it dissolves in water at 10% 
of solid content concentration, and a 250ml transparence glass bottle is 
filled up, at 100 degrees C, the sample off preservation stability (precipitate 
generation) test-method casein hydrolysate is heated for 10 minutes, and 
carries out water cooling, it saves for two months within 37-degree C 
humidistat, and macro-scopic observation of the generation of precipitate is 
carried out, and those with precipitate (+), and no precipitate -- it displayed by (-)• 

0070 (10) Citric-acid addition adjusts the sample of preservation stability (whenever 
coloring ) trial casein hydrolysate to pH4. Dissolve in water at 10% of solid content 
concentration, and a 250ml transparence glass bottle is filled up. At 100 degrees C, 
it heated for 10 minutes, water cooling was carried out, it saved for two months 
within 37-degree C humidistat, and the absorbance was measured for the 
supernatant liquor of preservation liquid the wavelength of 420nm with U- 
spectrophotometer 3200 mold (Hitachi, Ltd. make) using the glass cell with a 
thickness of a eel of 1cm. 

0071 the example 1 of a trial - comparison examination of this trial was carried out 
casein hydrolysate / the casein hydrolysate of this invention, and / which 
was created with the conventional technique about that cracking severity, the 
ratio of a fraction with a molecular weight of lOOOdalton or less, the ratio of a 
fraction with a molecular weight of 3500dalton or more, the rate of amino acid 
isolation, an amino acid score, flavor (taste, smell), permeability, and preservation 
stability (whenever precipitate generation and coloring ). 

0072 1) preparation of a sample - a total of five sorts of samples (sample numbers 
1-5) of one sort of samples prepared by the approach of four sorts of samples 
prepared based on the publication of the following conventional technique and this 
invention were prepared. 

Sample 1: This invention casein hydrolysate obtained in the example 1 of this 
invention. 

Sample 2: Casein hydrolysate obtained by the specification of the conventional 
technique 1 according to the example 1 of a publication by decomposing casein by 
FC-H (Lactobacillus helveticus fungus body concentration freezing liquid). 
Sample 3: Casein hydrolysate obtained by the specification of the conventional 
technique 2 according to the example 1 of a publication by decomposing casein by 
BIOPURAZE sp-20 (the Nagase Seikagaku make), Protease N (the Amano 
Pharmaceuticals company make), and PTN6.0S (Novo Nordisk make). 
Sample 4: Casein hydrolysate which decomposed casein by BIOPURAZE sp-20 (the 
Nagase Seikagaku make), Protease N (the Amano Pharmaceuticals company make), 
and PTN6.0S (Novo Nordisk make), processed by Amberlite XAD-7 (ORGANO CORP. 
make) according to the example 1 given in the specification of the conventional 
technique 3, and was obtained. 

Sample 5: Casein hydrolysate obtained by the specification of the conventional 
technique 4 according to the example 1 of a publication by decomposing casein by 
Lactobacillus helveticus (HANZEN marketing strain) powder debris, pancreatin (the 
Amano Pharmaceuticals company make), and protease A (the Amano 



Pharmaceuticals company make). 

0073 2) Each of the cracking severity of test-method each sample, the ratio of a 
fraction with a molecular weight of lOOOdalton or less, the ratio of a fraction with a 
molecular weight of 3500dalton or more, the rate of amino acid isolation, an amino 
acid score, flavors (taste, smell), permeability, and preservation stability (whenever 
precipitate generation and coloring ) was measured with the aforementioned 
test method, and was examined. 

0074 3) a trial result -- the result of this trial is as being shown in Table 1. It 
became clear that the casein hydrolysate having the good property in which are less 
than 1%, less than 10% of rates of amino acid isolation, an amino acid score 100, 
and tasteless no odor, and permeability is ratio / of the fraction 17 - 30% and 
not more than molecular weight 1000 dalton / ratio / of a fraction with 
75% / or more / and a molecular weight of 3500dalton or more excellent in 
99% or more and preservation stability in cracking severity was only casein 
hydrolysate of this invention the passage clear from Table 1. 

0075 In addition, although the class and manufacturing method of a start raw 
material were changed and examined, the almost same result was obtained. 
0076 

Table 1 



0077 the example 2 of a trial — this trial investigates the proper cracking severity of 
casein hydrolysate, the ratio of a fraction with a molecular weight of lOOOdalton or 
less, the ratio of a fraction with a molecular weight of 3500dalton or more, the rate 
of amino acid isolation, and permeability by making an amino acid score, flavor 
(taste, smell), and preservation stability (whenever precipitate generation and 
coloring ) into an index -- it went to accumulate. 

0078 1) Except for having changed the cracking severity of casein hydrolysate with 
16%, 17%, 20%, 25%, 30%, and 33%, six sorts of samples (sample numbers 6-11) 
were prepared by the same approach as an example 1 as the halt stage of the 



preparation enzyme reaction of a sample was changed and it was shown in Table 2. 

0079 2) Each of the cracking severity of test-method each sample, the ratio of a 
fraction with a molecular weight of lOOOdalton or less, the ratio of a fraction with a 
molecular weight of 3500dalton or more, the rate of amino acid isolation, an amino 
acid score, flavors (taste, smell), permeability, and preservation stability (whenever 
precipitate generation and coloring ) was measured with the aforementioned 
test method, and was examined. 

0080 3) a trial result -- the result of this trial is as being shown in Table 2. It 
became clear that an amino acid score 100, tasteless no odor, and casein 
hydrolysate excellent in preservation stability were less than 1%, less than 10% of 
rates of amino acid isolation, and 99% or more of permeability about the ratio of a 
fraction with 75% or more and a molecular weight of 3500dalton or more in 17 - 
30% of cracking severity and the ratio of the fraction not more than molecular 
weight 1000 dalton the passage clear from Table 2. 

0081 In addition, although the class of casein, the class of proteolytic enzyme, and 
the class of adsorbent resin were changed suitably and examined, the almost same 
result was obtained. 

0082 
Table 2 



0083 the example 3 of a trial -- this trial investigates the conditions of the 
manufacture approach of casein hydrolysate by making an amino acid score, flavor 
(taste, smell), and preservation stability (whenever precipitate generation and 
coloring ) into an index — it carried out for accumulating. 

0084 1) Except for the existence of processing of adsorbent resin to casein, a 
proteolytic enzyme, or decomposition deactivation filtrate differing, eight sorts of 
samples (sample numbers 12-19) of the same cracking severity as an example 1, 
the ratio of a fraction with a molecular weight of lOOOdalton or less, the ratio of a 
fraction with a molecular weight of 3500dalton or more, the rate of amino acid 



isolation, and permeability were prepared by the same approach as an example 1 as 
shown in the preparation table 3 of a sample. 

0085 2) Each of amino acid scores of test-method each sample, flavors (taste, 
smell), and preservation stability (whenever precipitate generation and coloring 

) was measured with the aforementioned test method, and was examined. 

0086 3) a trial result -- the result of this trial is as being shown in Table 3. In order 
to hold an amino acid score 100 and to process decomposition deactivation filtrate 
and adsorbent resin by short contact time even if it carries out processing by the 
adsorbent resin to decomposition deactivation filtrate in not carrying out a passage 
clear from Table 3 before hydrolyzing processing by adsorbent resin to the both sides 
of casein or casein, and a proteolytic enzyme, the tasteless odorless decomposition 
product was not acquired. 

0087 Moreover, when processing by the adsorbent resin to filtrate was not carried 
out, a tasteless odorless decomposition product is not not only acquired by the odor 
and taste which are produced with hydrolysis or heating, but even if it carries out 
before hydrolyzing processing by adsorbent resin to the both sides of casein 
or casein, and a proteolytic enzyme, preservation stability got worse. Therefore, 
in order to manufacture an amino acid score 100, tasteless no odor, and casein 
hydrolysate excellent in preservation stability, it became clear that it is necessary to 
carry out and before hydrolyzing processing by adsorbent resin to the both sides of 
casein or casein, and a proteolytic enzyme, and it was necessary to carry out 
processing by the adsorbent resin to filtrate. 

0088 In addition, although the class of casein, the class of proteolytic enzyme, and 
the class of adsorbent resin were changed suitably and examined, the almost same 
result was obtained. 

0089 
Table 3 



0090 Next, although an example is shown and this invention is further explained to 

a detail, this invention is not limited to the following examples. 

0091 

Example 9kg of water was added to example 1 marketing casein (made in New 
Zealand Dailly Bode) 1kg, it was made to distribute enough, the sodium-hydroxide 
water solution was added 10%, pH was adjusted to 7.0, casein was dissolved 
completely, and the casein water solution of about 10% of concentration was 
prepared. This casein water solution is heat-sterilized for 10 minutes at 85 degrees 
C, solution temperature is adjusted to 50 degrees C, and it is adsorbent resin 
(Hokuetsu carbon company make.). The casein solution which carried out adsorption 
treatment of this solution on condition that SV(space velocity) =2h-l, and carried 
out adsorbent resin treatment was obtained to KS-35. 

0092 Subsequently, the temperature of the obtained adsorbent resin treatment 
casein solution (pH7.0) is adjusted to 50 degrees C. Add said sodium hydroxide and 
pH is adjusted to 9.5. A BIOPURAZE sp-20 (Nagase Seikagaku make) 1,008,000 
activity unit (per lg of protein 1200 activity units) and new TORAZE (Novo Nordisk 
make) 1,344,000 unit (per lg of protein 1,600 activity units) are added. When it 
held and hydrolyzed at 50 degrees C, it acted as the monitor of the enzyme reaction 
according to cracking severity and cracking severity reached to 23.1%, it heated for 
10 minutes at 85 degrees C, deactivation of the enzyme was carried out, the enzyme 
reaction was suspended, and it cooled at 10 degrees C. 

0093 This decomposition liquid is filtered by the standard super cell (cerite company 
make) as a filter aid, the temperature of the filtrate subsequently obtained is 
adjusted to 10 degrees C, and it is adsorbent resin (Hokuetsu carbon company 
make.). To KS-35, the solution which carries out adsorption treatment of this filtrate 



on condition that SV=10h-l, and contains the obtained casein hydrolysate was 
condensed with the conventional method, and carried out spray drying, and about 
0.86kg of powder-like casein hydrolysate was obtained. 

0094 The result of having examined the obtained casein hydrolysate with said test 
method is as being shown in drawing 1 (it is as drawing 1 aforementioned.). 23.1% 
of cracking severity and the fraction not more than molecular weight 1000 dalton 
was the fraction 3500dalton or more of these results to casein hydrolysate 

5.1% of rates of amino acid isolation, an amino acid score 100, and 99.3% of 
permeability 0.2% 83.0%. 

0095 Moreover, precipitate did not generate in preservation stability, but as for this 
casein hydrolysate examined with said said test method, whenever coloring was as 
low as 0.222, and it was tasteless no odor mostly. 

0096 Example 2 marketing casein (Merck Co. make.) 8.8kg of water was added to 
HAMASHUTA Inca zein 1.2kg, it was made to distribute enough, the sodium- 
hydroxide water solution was added 10%, pH was adjusted to 7.0, casein was 
dissolved completely, and the casein water solution of about 12% of concentration 
was prepared. This casein water solution is heat-sterilized for 10 minutes at 85 
degrees C, solution temperature is adjusted to 50 degrees C, and it is adsorbent 
resin (ORGANO CORP. make.). The casein solution which carried out adsorption 
treatment of this solution on condition that SV=2.5h-l, and carried out adsorbent 
resin treatment was obtained to XAD-7. 

0097 Subsequently, the solution temperature of the obtained adsorbent resin 
treatment casein solution (pH7.0) is adjusted to 50 degrees C. Said sodium 
hydroxide is added and pH is adjusted to 8.5. A bromelain (Amano Pharmaceuticals 
company make) 1,224,000 activity unit (per lg of protein 1200 activity units), An 
alcalase (Novo Nordisk make) 5,100,000 activity unit (per lg of protein 5000 activity 
units), When add a trypsin (ant company make) 2,040,000 activity unit (per lg of 
protein 2,000 activity units), it held and hydrolyzes at 50 degrees C, it acts as the 
monitor of the enzyme reaction according to cracking severity and cracking severity 
reaches to 25.7% It heated for 3 seconds at 120 degrees C, deactivation of the 
enzyme was carried out, the enzyme reaction was suspended, and it cooled at 10 
degrees C. 

0098 It is this decomposition liquid Mike Rosa EMP-313 (Asahi Chemical Co., Ltd. 
make.) Using 0.25 micrometers of apertures, insoluble matter is filtered by the 
membrane-separation method (microfiltration), the solution temperature of the 
filtrate subsequently obtained is adjusted to 10 degrees C, and it is adsorbent resin 
(ORGANO CORP. make.). To XAD-7, adsorption treatment of this filtrate was carried 
out on condition that SV=8h-l, the obtained processing solution was condensed with 
the conventional method, and carried out spray drying, and about 1.03kg of powder- 
like casein hydrolysate was obtained. 

0099 As a result of examining the obtained casein hydrolysate with said test 
method, 25.7% of cracking severity and the fraction not more than molecular weight 
1000 dalton was the fraction 3500dalton or more 6.1% of rates of amino acid 
isolation, an amino acid score 100, and 99.4% of permeability 0.1% 84.3%. 

0100 Moreover, precipitate did not generate in preservation stability, but as for this 
casein hydrolysate examined with said said test method, whenever coloring was as 
low as 0.220, and it was tasteless no odor mostly. 

0101 Example 3 casein sodium (made in New Zealand Dailly Bode.) ARANETO 1.4kg 
was dissolved in 12.6kg of water, and the casein water solution of about 10% of 
concentration was prepared. This casein water solution is heat-sterilized for 10 
minutes at 85 degrees C, solution temperature is adjusted to 50 degrees C, and it is 
adsorbent resin (Dow Chemical Co. make.). The casein solution which carried out 
adsorption treatment of this solution on condition that SV(space velocity) =1.5h-l, 



and carried out adsorbent resin treatment was obtained to Dowex S-112. 

0102 Apart from this, the proteolytic enzyme mixture which consists of a protease 
N(Amano Pharmaceuticals company make) 2,380,000 activity unit (per lg of protein 
2,000 activity units) and a SUMICHIMU LP(Shin Nippon Kagaku industrial company 
make) 5,355,000 activity unit (per lg of protein 4,500 activity units) was distributed 
in 4-degree C cold water, it dissolved, and about 10% of proteolytic enzyme solution 
was prepared as concentration of an enzyme protein. About this proteolytic enzyme 
solution, it is adsorbent resin (Dow Chemical Co. make.). The proteolytic enzyme 
solution which carried out adsorption treatment of this solution on condition that 
SV=2.0h-l, and carried out adsorbent resin treatment was obtained to Dowex S- 
112. 

0103 Subsequently, the hot liquid of the obtained casein solution which carried out 
adsorbent resin treatment is adjusted to 50 degrees C. When added said potassium 
hydroxide, adjusted pH to 9.2, add said proteolytic enzyme solution which carried 
out adsorbent resin treatment, it held and hydrolyzes at 50 degrees C, it acts as the 
monitor of the cracking severity with time and cracking severity reaches to 26.1% It 
heated for 3 seconds at 120 degrees C, deactivation of the enzyme was carried out, 
the enzyme reaction was suspended, and it cooled at 10 degrees C. 

0104 It is this decomposition liquid SEP-3013 (Asahi Chemical Co., Ltd. make.) 
Insoluble matter is filtered by the membrane-separation method (ultra fill tray 
SHON) using a cut off molecular weight 3000, the solution temperature of the 
obtained filtrate is adjusted to 10 degrees C, and it is adsorbent resin (Dow Chemical 
Co. make.). To Dowex S-112, the solution which carries out adsorption treatment of 
this filtrate on condition that SV=12h-l, and contains the obtained casein 
hydrolysate was condensed with the conventional method, and carried out spray 
drying, and about 1.09kg of powder-like casein hydrolysate was obtained. 

0105 As a result of examining the obtained casein hydrolysate with said test 
method, 26.1% of cracking severity and the fraction not more than molecular weight 
1000 dalton was the fraction 3500dalton or more 6.3% of rates of amino acid 
isolation, an amino acid score 100, and 99.7% of permeability 0.1% 85.1%. 

0106 Moreover, in preservation stability, precipitate did not generate this casein 
hydrolysate examined with said said test method, but whenever coloring was as low 
as 0.185 and was tasteless no odor mostly. 

0107 

Effect of the Invention The effectiveness of being done so by this invention about 
the new casein hydrolysate which has the good property in which this invention is 
mostly excellent in the preservation stability in low molecular weight, an amino acid 
score 100, and an acidic solution condition with tasteless no odor, and its 
manufacture approach is as follows as a full account was given above. 

1) Since it is tasteless no odor mostly, the casein hydrolysate of this invention can be 
used as a protein supply material of food grades, such as common food and 
protective foods, and medical application. 

2) Since it excels in low molecular weight at digestion nature, the casein hydrolysate 
of this invention can be used as a protein supply material to the elderly people and 
sick person to whom the unripe infants of digestion ability or digestion ability is 
falling. 

3) Since it excels in the preservation stability in a solution condition, the casein 
hydrolysate of this invention can be used as protein materials, such as an acid drink. 

4) Since it excels in the amino acid score, the casein hydrolysate of this invention 
can be used as protein materials, such as food for sport players. 

5) The casein hydrolysate which has an extensive application can be manufactured 
by the approach of this invention. 



Brief Description of the Drawings 

Drawing 1 Drawing 1 shows the molecular weight distribution of the casein 
hydrolysate of this invention. 



Drawing 1 



